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DATA PROCESSER USING THE PROBE MICROSCOPE AND 

(57)Abstract: 

PURPOSE: To suppress short-circuiting so as to 
improve the durability, as well as to prevent a sticking 
phenomenon so as to simplify the manufacturing 
process and to improve the yield, by providing a 
projecting position of an insulating material to the surface 
of a substrate or the surface of a cantilever side, to a 
cantilever type dispalcement element 
CONSTITUTION: On the surface of a silicon substrate 
101, a silicon nitride membrane 102 is laminated, and 
after a tungsten membrane is laminated thereover a 
fixed electrode 1 03 is formed by a patterning. 
Furthermore, a silicone nitride to be an insulator is 
laminated; and by forming a projecting position 104 by a 

Patterning, short-circuiting between the fixed electrode 

T Vented ' " ^ 23 3 StiCRin9 Wh6n the is released 

^evented, , n the manufacturing process thereafter Aft*r fhot ^ -r ■ , 
mulfi rruef^i „ r u»eie<aner. After that, a sacrificing aver 109 a 

"-".-crystal s.con membrane 106. and a silicon n it ride membrane 107 JslZl 
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order, and after a heat treatment is applied, the membranes 106 and 107 are made into a 
cantilever form by a patterning, and then, the sacrificing layer 109 is removed by an etching 
and a clearance 1 05 is formed between the cantilever 106 and the fixed electrode 103. 
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T 1 ^^ CantilcVCTed dMacement element, cantilever probe utilizing same and 
scanning probe microscope and information processor utilizing same 



(Claim 1) 



«**^£!T? 59 ? Cement Clement com P risin 8 a fixed electrode (103) formed on a 

SS21 ( S (I06) 211 electrode to °PPose said fixed decode and 

formed on sad substrate, characterized in that a projected portion (104) is mlESS 
^ substrate and said cantilever, and on a surface of said substrate oVa Z ^ 
cantilever on the side of said substrate. ^ a 



(Abridgment of the description) 



Fi g .9scheniiric^^ 

2ST«ST I' 34 8 of 1 00 nm onto a silicon subsS 2oI'havSg a 500 

T^^mV^V 02 - .?f ^-'^-P^andetiSfor 
a nxed eJectrode 203. Next, a zinc oxide layer is formed as a sacrificial layer 209 and 

£ ^7 ^VL A Ph0t ° resi5t ^ is *» fo ™* - Sunttyer is 
sputtered a a thckness of 300 nm. lifted offto form an opposing electrode 206 Tne 

samfiaal layer 209 After the opposing electrode 206 is formed, the oppositin* electrode 

^TZZT^tf^ 209 : ^^^^207isthendepositSXcdto 
gave a^canblever pmbe as shown in Fig. 9. An electrode 21 3 is then formed over £T 

tt!T g , fr ^ *** * old at 2000 ™- * probe 2 0S is tZ* on the 

electrode 213 and the sacrficial layer 209 is removed 
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(57) 

StSE l o l ±w@^<g i o 3 
bKiihXttGLi 0 4^S:itt,^Tfcij, SKi one 

7 £ L T Self l 0 8 7>?tSW t tir V * 5 * ^ <-§/ 




(2) 



[I»**2] fflE£iK»ffiii. ttSkT*)5-i«:tt» 

»t +s»*« i xit 2 iceiko* >^ ^<-mms.m 

IS* >*uy<-«o S**;frrtifc*<8j*£frcvv5 » t 
Eft?)* >^ uv<-ffi«{fc**. 
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I»*«13| R#5l 0-1 2tW*ftjHcEft©H 



im*98j n**i~7v%Tfra»icE«©* 

11**99) fS*9i~8i>-fH^E*o*y^u 

«rE«tt«rfW*aBt»ifi**T**L. 
1-3. fflEB&«ff*ftm#firono»«£fc.l:9.' 

-^SrtiS*, «fERtf4:K»SfiiiUj»«$-e:Tji*l, 
^WEBfcWiifcttEaAtttMoBfcMfctti 

t. 



1 4 ] |j|*q 9 |cE*0>* ^^-.gj^p 

-^a*.. ttesifsrEfiiifticisjis-fr, umt 

E»4t*fc<OWttE«:81J!lDLTtt»fl5Ett&V/X(± 
10 0 0 1 ] 

(«T. rsTMj tlrt) *ff?MAmktt (bit, 
f a fmj tfrf) «o*2£Kfrntttt (aT, r s 
PMj tvrf) %\zm*bt\*K&m Viv+i,* 

~) waojett*^ (7^ax-^) , jiv-frta 

lO 0 0 2 J 

*M-e*5STM*tS?-. t-sytbKjt,,^ (7 
*/i~<7^* 7 7**. 55> 7 2 6 (l 

20 9 8 2) . ).*frc£l*. ifeiBflD&ofcStftfeafci-a 

& * * * w<-±fcBtf * ffcK L fc a 

[0 0 0 3} -an*.' Kftff£SK, ^> 

ft* asfili Lfc fc ft l:Eft£K0>/j<3!ft:*ia* fro > 
5. wfrfeoBsfctridfc-j-Bft^ E«lt*fc©|iniiat 

E»#*a^u, »ttosfktj:« \->*j\,%mmt 

***>+5itUJ:9flMB©|t*aiLtm^*/hE»ai 
[0 0 0 4] JbaLfcSPMAt*tn*£flLfcEftff 

*<R±t3Kijt*frtBS«tttJcjBEtBMl0i-«*tJ: 

I 0 0 0 5 J ±fBS^mSO0ijt LTIi, ffMB6 1 - 2 
0 6 1 4 8*TJM8*lxTV^5*>f-^<-ftj(f^sai, 
5. ifriBl8t^tJ:5t, Si 9*^-4 0 1± 



(3) 
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vK-ys iS£B£LT*>7\i~<-4 0 5fcffML 

4 0 7i5l*aL*«4 0 8^K l te > nT^5. tfc, 
±C t R*4«j*Tf&« 5 Jifc A F MJtftBSB 6 3-3 

>^ ^<~Otl3*«r»««*«Sft-cjjt(ij-j-5 1 cot 
[0006] 

[000 7] itztt*t£W^Xtt s «jS*»c|HL 
fc*5aW*r#tfi-4fclto»B/lT*>9, ttgj|*B 

w <omzm t m&mm t ©kisju * 9 \Lhi»mtmiL 
<*aa*4«g-5. ;:«>K9f*#?Mi*iEiaM-$fc 



[0 0 0 81 *fc, ft^^TiiElSI^L/U? 
•-*^»^<-IBi«ai«*iBt|!5-3PiBrtl;»jitiixT 

[0 0 0 9 J r©fcfta«±^«fliat}BrtS*i4* 

[ooio] ttoT^xnoBftu, ±i£LfcJ:5/j:st 
[001 lj JEfc**H«>te»B6«iii, jtE*vf-k/< 

a. 

[0 0 12] 

E^m^t. ISB£«flm#ftt-4#A«if**L||ftE 
Si, nB£lfilc#|«)i-««ti4«B^LilteXC± 

.9 i * *s«ijic^tb l aimbi as®* 4 nr ^ 5 i 1 1 » 

«4+5*V^«^<-ffi«tt*^T*9. *3t. Sfi 
^0 ©»e»»lc»l**iifeBS*«li:. ttB«CBlc»i«i 

[0 0 13] WT, Hao«rffl^T*J!MS:»auttW-f 
4. 

[Q 0 1 4J ®U±*%W%10fiU?-U 

n^^V^U/^T'u-^-^^LTfcD. Ull 
(a) ttttUFEB, Hi .(b) liHl ( a ) OA-A" 

so mX'<r>mmmx'hb. |sjaii*5^T i 0 1 liSfi, 1 0 



(4) 
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2 ttttftR. 1 0 3 HBSSffi, i o 4 UB£«ff 1 0 

3±UJg/dt*iifci!!ittfflffi, 1 0 6liSttJ:fc:£»*ii 
fc**ttro*^i~<-. i o 7ii*MM*, l 0 8 liS 

5%ffl£«fti 0 3|:#ftta»#;4J*frA*«**iaT 

01 (b) O^g)co^(6]|r*>^^<_ x o 6^2:{i$ 

(ooi5i i >^ i~<-aHEffi#?. -c-ii 

fltttWfc I 0 4 frttltfc»lc J: Q , * ^ J ! o 6 
tm&l 0 1 HICSR 1 0 5 *Sj&1-5fcfc0>ttttJ||* 

^ffi*<0«) i«B 0 ft # A lift t,a x tf tt 9 ft * a* U 

[ O 0 l 7 ] ® i K*LfcW-etti2tt»ffi*gB£*«* 

S KffM L T V * 5 « S , - ii « * > 1*1 m*£ 

£3l#!fc!5&±T'£ 5 J: 5 fcBSKtH-* Ctm 3. 
[0 0 1 8 J fcfc, *««*2(»*>f-uy<-a a j tt | R 

[0 01 9J B7tt*»WJS2©*>f-uy«-aaffi* 

9, 20 1ltl«. 2 0 2U|ftfU«. 2.0 3|1B£«S 
Tfcfi. *>*U><-«ttff|4|flttt2 0 6 ilfttM2O 

2 1 3 4«I?rt**l, *K3l#HiUWl2 1 3±{c|iflHB 
[0 02 0] *>f : W<--t:HriELT^5iaitJ|2 0 7 

[0 02 1] *flfotTtt, B£«ff2 0 3£#fttt&2 



««20 3|±|fta«2 0 7 t«tt!L. *tfl«g&t2Kj|4. 

[0 02 2] 2 CD* >^ U/<-SSffi; 

^T, ±E«ttfiJ©«*»4^H - h cofsJiBlr J: 9 ftn 
fcfcli', 0 7 t*Lft J: 5 CH£«&2 o 3 £ 
*>^U/<-oa***|S|t»|$ I flt«2 0 6 1 9 tft< 
.«)St5WifftL<, JEfcu, B S 1^**1,5 J: 5 1 
* > ^ l " < ~e*ia»Ottlll 2 0 7 £S«ffitt<||c£ffi 
S*. *>^^<-e*«|»»|ftlll4:B«tffi2 0 3 
70 t <Dim 7)5 , ^(Pjm« 2 0 6 £ g||| 2 0 3 t COJg&f 

[00 2 3] *%W%3<?)fi>?U,<-m%m 

[0 024 J 01 lli*IS^3ro*>^U/<-a^ 
■**®»«*r«tJ:<«-fttj*B-e*>9. Ell 1 (a) 

liS«i:E«t9I.fc¥®IaI, Ell 1 (b) ttBl 1. 

[002 5] 01 l Kin >x 3 0 1 limmx-h 9.30 
2tt@^g|5T-fc9, 3 0 3H*yfM--efc5, £« 
20 ±<0*>*U/<-©T&/j:a»&UH;»je»3 0 4i5g 
•t6.HTjB9. *VfU/<-3 0 3»ro||8«3 0 4 
KfB 5 i 5 ti*^flfl LTv a. Kte» 3 0 A <ohm 
£ttB£«S3 0 5*<Rltc,fvci3 9. 
-Tffi(ciiWlSjmt6 3 0 6 jWt&Siii-cpS. BSCS 
3 0 5ftt/#|*|««3o 6HaHS±^fi»J|c5l#a**i 



Ictus 



[0 02 6] ^ffififeTIi, 3 0 5 k 3 

30 ?u,<- 3 0 ^<o9t^mmm\zmm£^\zm\z 

[0 02 7] *ISWm3 CO* W<-fitfl:3U^|j: 
K60 3 0 4 ±liBS«« 3 0 5 *Kit, B£CB3 0 
5 t » A«B 3 0 6 k.<or*mtf* #<fcfettnj:3eL 
TV»5fcft, #^U/<-jfe«ro«lfltESfc9©Sffi 
*«r»>**5rt4<. ^SS^*S«ffij:9iS?it 

^ [oo2 8] *it*>ri>s<-Bfjimmzmn:ist\i, 

[0 0 2 9] Itm-»K±~;tei«»3©aft©*v 
50 liSCtliKlf, &tfS»B*K*PfiJi:fc5. 



(5) 



foo3o] \u±mui*iim* i-xant^ 
tmbMiswmwt l< . 7 o 

7 0 5 9. '✓yav^x/w^tfljv^-^.j,^ 

loo3i] x^osa*^ UTtt . tt3jEajB 

[0 0 3 2] *«W©*>* Uy <_ ffl j tffiJ| j: ?Lo 
[0 03 3 J 

IQQ34] %mm i 

foo35j^r. *s««o*>^uy<_a 7 ' D _^ 

(a) (1 0 0) T'fc5i/J) =>5tRl 0 1* 

Sfb5/y o 2*A#«jafe fi £ ft (CV « 

->^LTH«ttffil 0 3 a/:. 
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(c) «8«io?*lt, «it'/j a y^r« 

9 a*m#&mtSL 1 0 4 0*tt«rRttUtfi»«tfc 4 
loose] fk^li*Sfeirj:*)^->!) 

= >K106WS»1. 2p m *aU 
»1 X i o«« cm-»aALfcf*fc. fc*«*tBj«fcfc 
iOffSftO. 3„m(D*fcs,y 0 7*JgjfcL 

fc. s*#n*-ci loot, 6 o#<Dmmmm* 

(d) *>^<-n9mm^ S p i n d tttKJ: 

(e) Klk5/!l3M8ffi|10 9*/<5<77-K7 ? 8 
Lfc. *>*i"<-i 0 6fcH£*«l0 4 

10 0 3 7] *a*«rtt. ±E©«Rtt**|::*^ 

r. *>*1"<-#»e*ib«mii*. xcxisicttt) 

J: 5, «*fe©*fc**tttro**^fcia*«*fc T 

(0 0 3 8] K±OJ:7lCLTf«!(Ufc*y^U/<-a 

S^g^AFM, MK|±|«s«iSSTMt.LTtfl!^ 
* ? * S »tf i L T ^ a fc © , * <_ ar n 

10 0 3 9] 12011^4. 12 1liffl£«ttE«, 1 

2 2(i ^l s 3lt5iS:Kch57j^U^' — -©Ell 1 2 3 
*m®§;m^yb (STM-eii»MHttL =J , 



(6) 
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h , 1 2 5 1431 # ffi ltt&ffi£«. i 2 6 liKffflaT 
[0 04 0] B6fc*LfcS&K*JH*TlW*B0AF 

t , ZlftM&t t OK -Ct*W4 •> a - h tig 

[0 04 1] MmM2 

[0042] B 3 K^HttMo^ v y u/<-s^ D 

E33 (a) l±*v^i^/<— gy D - ^OiggJ 

vLfcaWft?BHT*.5, H3 (b) »H3 (a) £0 
A-A' ftE*. H3 (c) UB3 (a) C0B-B' ff 

[0 04 3] H3lctel^THl«l»0»#tra-ff48-e3i 
Lfcfc©ttRHMBttlr*LT*i!>, 1 1 OIlfeJtK (ft 

» 1 0 3*iBOO««Jtt, i i 2 RBfttB 103S3 
[0 04 4] **tt«t*IV»TI±, dbttgB&l 1 lOt 

TJFMLfc. w*,. •>•; a^fifii o i^ffi(cSfk->y 
Lfc. toic, @SS!§i 0 3 ir LT^SJfc*^* 

[0 04 5] *£ttffftt. fiittttttta»©jgttt UT 

rota, 1 1 nttizfiitxSisilfKft 

^-^lSWitpl«i:i 6 ,^ LfcAFM||I 
fc «*^«»aiBOAFMflifc*»Lfcir5. fltt 

l0 °46] jHSW3 



10 



[0 04 7] H4K*3llSWfl!)*yf-^!_g :/n _ y 
0 4 (a) ttAVf-l/^-g^p-yflj^jj 

^LfcflWaiJipBHTfciJ, H4 (b) I1H4 (a) © 
A-A' tfrfifr, 04 ( c ) ( j;@4 (a) oB-B' 
fit. €:ii«x«5ttt»::*Lfcfc0-CJ>3. 
[0 0 4 8] B4K*J^TBl«POff*fcB-^-e* 
;0 UfctOttm*«Bfftr*LT*J0, 103 a, 103 b 
l*B£C(i. 112a. 112b 103a, 
10 3b<OE8> 1 1 3tt|»8ti0 7±t»|«Lfc5l 

[0 0 4 9] HJ£«ft*:2oofiat»tlLfcOtt, $ 
ffiSMmtJ: 9B«mfi • **ltt1iBb£jft*tia«Jl* 

[0 0 5 0] **««©»iftiy3n-cfc, Xttfli*n 

JO [0 05 1] *J6^J4 



^-am -yznnmmu s t Mir jg^ l whom* 

[0 05 2] B5k.*1Utn01i>*l'*-gi7n-7 
Zffi-t. g)5 (a) tiijyf- U/<— S7*o— 

*Lfc«*4e,^ffiB-(?fe«), 05 (b) |±B5 (a) <0 
A-A" STrcESr. El 5 (c) tt®S (a) W B — B ' ff 

^0 [0 0 5 3] B5KtS^TB4«POff*4B-«F*T» 
W 1 3 -C'l±, a^SSfil 0 4 £®££ffi{R!j|C 

**«ia»&3i*t4£ftttfc^ a fiu Ci*tt[tttf 



[005 4] ®&<D$l&X-hr)kftL>. AittBffiSriSW 

* »fc t 9 W < r t // < *l 1 1; «j 

[005 5] gjjfeWS 

0 5t5*L fc£j£0ij 4 t *SI7 4 * >f- u/<-gjy B -y 
*rtt*aA/*TH 6 t* Lfc X 5 4 S TMSSSr, JOIK 

10 0 5 6] fltt»tt**tS * ^ IaX-H^o-;/ 
RUW&fc LXCOG a A s iM£&$sft\Z®g. 

fc-*-5*t*!K CsAsS^iBi^iczyfy 

1"5*t.fc!K K#aE<OSTMjSSLfc»#t©*w 

"TSg-Cifcofc. rwfift. 
<fc 5£htft$fl{5 4-^-1-5 * >f ^'^—ZHyv—y&ljaJllS. 

[0 0 5 7] *«fll~5TRWLfcJ:3fc, 

1 t-iSdb^gCfiSr^-f S^f-U^— g|7'a-7*fcA 
FM > STM, AOIggi LTflV»5*aH*|g-c*9, 

[005 8] H%W6 
? Srffll^fc* >^ Uy<-^y B -7'?r S TM^gtigffl 
[005 9 J jfe-f, *HiSWlC*Jlt5*^L'^-S7' 

[006 0] ®mt® 2 0 2^5000 A»fifciSfcfc S 
i Sffi2 0 1 ©Affile, *'<5'*8!t.fclJ7vU$ = 7A 
81 & 1 0 0 0 7* K^y^/fct.fctjX* 

-^»*4rffV*HS«a2'0 3 4r«fi|LJ!:. «vi-c. « 
tt®2 0 9 4 LTKftSI&Sr^^jr^fetiOrtHu 

t, us?* wgJ*a. */<7*tetJ:0 7/K 

= £*Kfc3 0 0 0 A^BtL, !i 7 >*-7|fct J: a 
-^»fifc*rfTV**tA*«2 0 6 *Jgj5)tLfc. rot*. 
#A*ffi2 0 6H*iBMfcl*2 0 2 i'HttJI 2 0 9 ±|C|» 
« J SJ:5t»*S*i, Hfc«tt«2 0 9±©«|»2 2 1 
OffiRttH««tt 2 0 3 ©Sggfl 2 2 2 J: 9 5 „ m g< ffj 
fifcLfc (@8 (a ) #R8) , 
[0 06 1 ] fcfc. ^^yirjfelctljKft^y => 
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Ltc. COHr. HS«a2 0 3O«fl!2 2 2 ±Wft»jg 
2 0 7©a»2 2 33ft^5J:5IC^Lt (@8 (b) 
*JS) . 

[0 0 6 2] jkic. *ffiftf.tel::J:9fc*3oooAji 

RU 7*ha:y^^tttJ:»»<fi»Ji 2 0 7±Ug|§ 
tBLt&2 1 3HMLt (08 (c) #£) . 
[00 6 3] *K. fl£ttiL£fiS2 1 3±t£0f 2O 8 
*^*Lfca, «£■ 209 t>ttfc£fi*8m*KiK-? 

/0 (08 (d) *JS) . 

[0 0 6 4] »±OJ:5ICLT(t»Lfcft* 4 0 0^ 
m. fel OO^mCO^V^U^-gl^ft^^r-co^fS]^ 

w5» StSffitgjS4*(Pj (Z^Ip)) to. 2^m/V 

[0 0 6 5] 01 6fiSTMf£ffiro7'a ; y*|g-e$,9 N 

. 0*2 3 lli/^T^Rl*WB«|. 2 3 2Hh^;u^ 
«J§telHJK, 2 3 3tt*>f-W<-S08fcffl K7-f/<, 2 
20 3 4tt*>^-UA-§ga«tt*^.. 2 3 511^7**] 2 

>7Vu2 3 5 toMtatna Y^%>\>mm. i t £&*a 

U I t A?— St/i5±5t7^— hV<y ^fcjNt, * 
f*U/<— fcBttU 8*2 0 8 fc*>7**2 3 5ir© 
HWBfc-£fc«o-CV3. :rtfy/^2 3 5 tliv- 
y=^±t&«r5 0 0A3«(iiLfcfco£-ffl<,\ ;<^7* 
SiJiElnA, ?^t^!J71pniXlpmfSgLfc 
t-*>, teS3 0 0ASSo^rosTMftl:S5ttft< 
»5rti*-C*fc. It, a»LTSTM»ft*fTofc 

[0 0 6 6] * f*u/<HHWttJf*©j5fa©ft$: 
[006 7] Hifeg-117 

[0 06 8] H9li*||ltWo*>f-U/<-a7*D-7* 

OffiBSS-CfcO, *>^W<-^ife^l2 0 
^0 ^ELfcEi^liHJ6^(6i:l?|«t*v5 : -u^-S7'D- 
7**^8! Lfc. *{*WtW!a8 (a) OlftT?, 
ffi2 0 6O*fita, *t(fiimffi2 0 6^v^^t LT^tt 
!209«r2 00 0Aiyf^U ttttl 2 0 9tS 
MSrlSltfcS, »»«2 0 7ftj«RL/<^-y»j4fefT 

- ^7*D-7*^ft§iLfc„ :ff)Ayf-W<-S7*D-7' 

*«^THlOt*tfcJ:5iSTMi6It«rtU SI 
»W6 t RffitRfl Lfc t r. 5, UttH 6 i fttoomik 

; 0 [00 6 9] It, *»W*2ti5*yf-l'-'<-ai7* 



(8) 



13 

®^o-^il3ttt. AFM, STM. iamm, RU 
tO 0 7 0] H«agij8 

**ttWWB 1 1 ICS* Lfc J: 5 fc*S£93!& 3 u 
[oo7i j jfc-fitfrffi (10 0) »^.>^ >5 

«3 0 1W*ffi-. s *ECVDfcKJ:0s ii N< $r 3 
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